I B & ZE 81 38

2022 E5 HE 455 2

18 S5 SR04 B
DA PR P

m ZE K B M B RER TN sKikE
EEERNER, N

il Z | BY: RREBTMEAERBEPNEIRR, W HRV IENINVEN AR
MBS SRR, K. WEBERGGA 2021 EFHETIVBRRR S, WE
PERBNE IR R SIVETRIMEHI TR RAINBIERER(HAMA ).
IMBARS “ENRBEIENDSE” DR HRV EHTEXDOM. SR i
IDNERIRES, HAMA R >14 ) (100%) , FIY{E 23.18£4.13, XK
ERESD 11.45+3.14, BWMERES 10.28+2.39, HEE (1=18.84,
P<0.001) . SEBRAMSHE (1=12.089, P<0.001) FII4RBRATE (1=14.187,
P<0.001) NENREFRPHTEZHRK, HRV BYEI SDNN, SDANN, RMSS 5
PNNBO ¥ F & =18 (1=-8.28, -5.44, -15.77, -7.42, p<0.05) ; £i&
ENLFHF S EERLTHEER (+=1.03, -1.21, p>0.05) , LF/HFBAE
SFsEE (1=4.49, p<0.05) , HAMA 295 SDNN 28X (r=-0.53,
p<0.05) , SUAMEERRFHS LF 2IFE% (=054, p<0.05) , *%@'I‘E%r@
HIH5 PNNBO 252485+ (r=—-0.60, p<0.05) , 55 EREHRRTT
RABEINEE T, WEBEDEHE, EDBRASERER.

KA | BT BR EORE: IWKTRM
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AR T B2 Bl BT 55 0K, T 2 Bl A BA R 122 58 D i PR P AIRIR #% 2 i
FENLA A, AT R ECHESF BIRE ST, BERSHH IR MERR Rl | 15 965 K B 480 |
FEXARN . VPIEAERR . PP S SO A A AT 55 3o (o VA 42 il S BA. 57 4
A AT OB IR — R ARSI S 5, W UEAS SR R Y
AS GBI i Y R b R AR O BURAZRE ) o TR, R4 Il A P T T2 A0 3 B BA
AR A OGN, 2R A I ABRIRE . R B RE I 25 &
RS B 2 AR PR AETT T BTSN o AR TR T B S A SRR I WL A,
TORHAGL, EWEAR BRI OB . AMABIPL, MRLBURSZEES . A
TR T BE ) 55 N BRIE IS TR R R R, U B RN IR
RIS £ 085 TR R AH DI YO BRES AR, S e A ——ZH U SR A R ik
PORAS, GRS E IR, MR [FRXAR, 91E . TAERIBA
S, RAEEER .

FRIEIRZE R T A IE G 2 MR IBAE Z M) A — PR, AR el e 2
55 03T LU BR A JI 0T P LR I B OE, HEER BN L Bk AR R 15 45 5 1 J
AT R IRl 5 th R B, TEAEPEA A MR G EHXARIEIR, WOk, Kk,
ZIFERGERE o EHE B EMA RS E—E M, ST H T
2R GRS P AR, O R R A N SM PR AR A T R A U o
DA FE (heart rate variability, HRV ) J& H BT TARY S LA BRI FE bR 2 —
B D P s SR IE R AT iR /s g + AR 1 AR pmic . ORI & W
b, PUIE A HRY FRESR A G —ROARIE,  ELRPIE A RS STk A B i
MR BrE, AR TR .

FRA TR RE AN 2021 43 SO PR BOIR DL AT A, X AR R I8 1 R i
BRSORAFMMTIT, SAERKH MR EEIEEE TR S, X HRV
P90 BT BHE bR iR 2 1Kl

1 MRMAE

1.1 AERR
Bt % A 2021 45 39 5% 0 FIE BE AT 2 R CREIR AP £ ) (Symptom
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Checklist 90, SCL-90) * ¥, SCL-90 i 90 M H 4L, fudBikiAf, s8in
REAR, APRC R, AR, MR&, Bk, R, dmai, REeioerE o AMEF,
WIRERA B 1 ~ 50178, W= 2@ O kgt A46F
GO BT 0 >2 (RS =2) BHVERIERT 4, RIS 4 TR 30 4.
BB A 17 ~ 198 E# 2 A D5, mh 22 A, RAE8 A AR
KA HEBRAR A S A 2R e o

1.2 Bk

FREN 3 AEA, 28, WA OB VA A A ARk
SERL, FHEEHUIR AW, FESIAMRIEEMERE .

1.2.1 BN

HFDUE AR R R (HAMA) * o HAMA B0 015 2800 0.93;
& BATHRERIE S OIS R 50N 0.83 ~ 1.00; PAEIY <0.01, BATREAR L e &
RASHY B . HAMA 52 35 14 AT, 25 T 2o SO A
fo B JEREIR e L, RRIT 0 ~ 443 5 909T4F, — RIS 14 43, 2
gr= 290y, ARENCEARE; =210, WIRARE; =140, K Bl 7,
TREAFRIE; /NT 70y, AR

1.2.2 7B 3F

H A gl RS A RIS ST, AR LR ik
FUE BRI ( Cooper, Sloan & Williams, 1988 ) #&i T/EH 9 E J1ok I .
TAEATT RO AP R O St . 20850 55 B DL R e ——
TAE RS AR, Mk 40 81, AU4G: TOALTE | BoA Ot BT OR = B
Z B R AN TR NS AZREZ AR Yk
NI LERE . TE N0 ~ 5498, 6 e (B, B, B, P%,
WE, E), SHEEMMERNO ~ 5, ARRENERSEN O ~ 35, HE
FHHN 0.86; & BLIUERIT 4> 1915 B2 R ECH 0.83 ~ 0.91; P {1 <0.01;
W ZRECHN 0.66, p<0.05,

MBICAEE, G—48 15, AREAXE. RS 30 6. AilnE
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100%. %t SCL-90 M5 £ F& P F- 43 >2 # HEATITRE 08T o T3 [ 45 P4k A4
JEE MR (B T AR T VA Bl PRB Y o 22 18R A2 SR Bl M S g o A 9 ok 5Kk
N5 NZ B Z A0 68 SN B s AR AR /ol x 1~ x 7.

1.2.3 HRV g

I ZEE 2T 3000 + S [F1H S HE 24 /N EhZS O HL BT S AURT 3.2 BAR O
AR o WK 7 AT 24 /NSE P AE FHOmE | W2 nT BERL R R A
R W G2 -, RIZLEE), BEIRFTSY

FNWT oA R FH A S5 4 5 0 H A BRI 2 IR D O FL PIb 23 R R P 46
BN e P bR A% I % DS EIAARAEZE (SDNN) | 4 5 min 303 1)
IbRMEZE (SDANN ) | AHSBIEH LA 2 (E A9 B (RMSSD ) . R-R [A] 3
ZEH T 50 ms B AL MOOHEEY E 4 (PNNSO) o AUk 52 45 45 (5 11K
W% (LF, 5B 0.04 ~ 0.15 Hz) . mMiiZhR (HF, 5B 0.15 ~ 0.4 Hz) .
A AR =R e fH (LF/HF)

1.3 Ota&HE
IR FRIEM T . HAMA JIET5 HRV IR H 9547
1.4 GHAbiE

B (x+5) FoR, DRI HRIFNE" TR IR EHEN
AR S AEFEVE A AR R T 2 e R 0T, R R R R R R K
R FH R I LB AE I 1) HRV BRI 5 S %022 5 . RA Pearson #H¢
SINTEEIERE HRV Bl Al HAMA BA5E R, p<0.05 H2E A G245 .
PR G5 R 1 SPSS19.0 58 Ao

2 &R

21 FEEEHAMMALS

HAMA 24y >14 4% (100% ) , - ¥{H 23.18 £ 4.13, HE K M £ 2 A F 4
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11.45 + 3.14, KoM R 74> 10.28 £2.39,

22 “EHRREBREMNCE” Q5

ZICEME IR aE R s /T E (1=18.84, P<0.001) . ZJ&H fi1h:gs
g2 (1=12.089, P<0.001) FIYIZ5E T (=14.187, P<0.001) = 4L
A ) BUA S L FEAE B IR Z RN B PR R R, ILE 1,

F 1 ERERENBRME TR

Table 1 Multiple linear regression of anxiety stress

AF i EVEESS FrifEiR t P
TAEE 0.232 0.012 18.840 <0.01
WA st -0.014 0.087 -0.163 0.871
FREE ok 2 B -0.112 0.085 -1.331 0.194
Z JE B PR R 0.257 0.021 12.089 0.000
AT K -0.024 0.113 -0.211 0.833
N5 AZ G Z G305 0.081 0.091 0.874 0.389
e 0.231 0.016 14.187 <0.01

2.3 E£EEZHHRY B 5SZELR

SDNN. SDANN. RMSS 5 PNN50 ik T2 % {H, =-8.28, -5.44, -15.77,
-7.42, p<0.05, W2,

# 2 HRVEHBEEESSEEILE (xxs)

Table 2 HRV temporal anxiety versus reference value (x+s)

WiH 1-4 R Bl t P
SDNN 75.38 + 16.67 100.17 £ 28.91 -8.28 0.000
SDANN 69.02 + 26.86 95.26 +32.28 -5.44 0.001
RMSSD 33.97 +9.81 61.76 +11.29 -15.77 0.000
PNN50 13.13 +8.91 25.00 + 12.00 -7.42 0.000

2.4 HRV BV SSZENBOMLER
BREFNLF, HF 52 EM L EHEZES, =1.03, -1.21, p>0.05, &
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FW) LF/HF B S TS%EA BEZES, =449, p<0.05, VL% 3,

#= 3 HRVIUSBEEESSEEILE (x+s)

Table 3 HRYV frequency domain anxiety versus reference value (x+s)

TiH 1-3 BEH 20 t P
LF 39.0+14.51 36.31+17.93 1.03 0.310
HF 25.99 + 18.53 30.03 + 15.67 -1.21 0.234

LF/HF 1.46 £ 0.31 1.21 +0.31 4.49 0.001

2.5 HRVETEL. SMBEVIEE R 5 HAMA B F AR R o iR
Pearson A<D 1T

HAMA 5735 SDNN 27456 (r=-0.53, p<0.05) , JKIEMEMEER T 55
LF 2 IEME (7=0.54, p<0.05) , fE#PEREER 405 PNN5O £ fAHE (=-0.60,
p<005 ) o

3 itig

BN O TR RRIR B R S IR B T A ) — R R R B R 2R A, AR B
PR SAEAE, MWFRE b AT LIS R J7 B VRS2 AT PRI 0 i i e g, 3 gl
PR R e FA NS, 5IRAERE TSRS, ROV %ﬁ%%%
T SR AR TS ° o OBRRI . TR R R TRk e
SEAH AT N 25 B B R L R A0 BRI LA %@%4%ﬁ
TGS L A E XA A e R R DR B TR A S0, A
R H R S AL 55 RAER B AASE T o 3 min B (7.19% ) 5} 285
£ ®AT AN 51 HRV RV LS B CH PR R 45 58, RN [E RAT R EEXT ®AT A
HRV ., EHBHCERGAIEA RS ES .

TAERE BRI B B2 8 ARG, AT 1 B RS2 SR 48 IR X A0 AT 55 1)
ODHURSZ M, ZAREERS, Rl WAL M, A EMSERLR
W LSO A Y XA B A=Al RIRE A A EELE—
FEEZH EMATRASRERSE (WomE . BmiE. WAL ) LA gRK
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BEAS; REM ARSI . A AR A SRR, HIEE AT
Bl AR AR RS TR R I AT 32 T R RER

HRV & H A& HIE VPG A 22 REDIREN K REREAR .
TR S 2 B ST SORTE R0 AR SRR IR AT T 34 AR S
O S PR B A DGPR3, RRUE R L 4T PE RN TR AR R I 50 3
WOR A BORIYADCHE, SRR T AR L IR TR AT R B A
D RAE AR AR BRI A A R LT N, S E A 1A
K, BHBFPA . — N IEE AR RGER 50 #1100 Z[R], i 5] —
SELZT A RAB I, BRI R 100-120/ 43 247 s ZBMEIR . BIKSE A R
FKalfe IR 130/ 20 Lh b O BERPS T3 A, i TR EME, R
6B RE s dE R RO IR BT HE A O ], ANHLE A C AR A4
OBk ETEE 150/ 4y, HE 180/ 4 LA b, WA EE= AR A, RO EREAS L,
BB e, EEBMIET ., WEORK T, WASERENAL © o HRV
W —E R LRI A TIRe, FRIHERNLEE, HRV AR E
B RHLEE TRE .

A A HAMA 553 >14 4y, S04 23.18 £ 4.13, SR PE £ E N 74>
11.45 +3.14, KithtEEEE T4 10.28 +2.39, ULHIREA KA EE, WA
MR, TLE . 32 FI SO | U125 67 e A DG [R]85 e £ 1
W EEHNZE, KA RGN . IGBAMmMRE, Ba—A=a
PR PR 2 o B AR TR IR A e i TR B 2Z ey, BRAEATE . Y Zhrh
REEIRE R, IFRAS — Rl U ES, EORE MR RR AL N TR, MR
EHRAHA, WX ABOLORF:—EACE R, Il ZiR A S ALz,
1L AN SN2

HERATETE 20 SR AR LR, AR LHEEH, BRI
SEAMARAT R BRI, R 0 SN HERR A BLARE 5F, SN 5 A
TRA O BURZ fE 1. A 289 HRV B AKSFE . SDNN, SDANN, RMSSD 5
PNN50 X T2 %8, Uik Lt ok BERRAR, HIIBeRSREAL, LF/HF B
BETSHME, JRAREE R SRR A B, OB = Bt
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PEPR, fE AR B S LIVHE WA 8, LE/HE E 0 R/ 5 38 & R 50
P IIRERALREMIC U o X HRV #5455 HAMA ZEEEFRFRAHDCMT, By
55 SDNN 2G5, JRIRMERIEN 7705 LF 2 IEAK, KrEEER 1755
PNNSO 2 ARG, $R3BM L TIReTTHE, RO £ 8 5 30 Bl 2 T RE T HEAH
K, WRREE R S O A DI REREARAR DG, WJONE B M6 S ARG,
IS A EMAREEA —E MOk, HAMA Ay REIEAR LT Hb S e £E etk
IR i i

LR, EIEE T ERE TR a e, HoaEmMmA e, KL
IR 5 HE I8

S
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Biomarkers of Anxiety and Stress: Correlation of
Heart Rate Variability

Shuai Jun Chen Chen Lin Zheng Qin Xiaoyu
Wang Lijie Zhang Zhenhua

Marine Corps Hospital, Chaozhou

Abstract: Objective: To explore the characteristics of autonomic nerve activity
in anxiety, and to provide reference for HRV as an indicator of psychological
stress. Methods: The mental health status of Marine Corps recruits in 2021 was

assessed, and the stress, anxiety and heart rate variability of anxious recruits
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were studied. Hamilton Anxiety Scale (HAMA), “Pressure self-assessment
Questionnaire” prepared by the project team and HRV measurement were used
for correlation analysis. Results: All subjects were in anxiety state, HAMA total
score>14 (100%), average 23.18+4.13, somatic anxiety factor score 11.45+3.14,
mental anxiety factor score 10.28+2.39. Heavy duty (t=18.84, P<0.001), affected
by the surrounding negative events (¢=12.089, P<0.001) and training overload
(t=14.187, P<0.001) was the main factor in the source of pressure feeling.
HRYV time domain SDNN, SDANN, RMSS and PNN50 are all lower than the
reference value (¢=-8.28, -5.44, -15.77, -7.42, p<0.05); There was no significant
difference between LF and HF of anxious personnel and the reference value
(t=1.03, -1.21, p>0.05), and LF/HF was significantly higher than the reference
value (t=4.49, p<0.05). HAMA scores were negatively correlated with SDNN
(r=-0.53, p<0.05), somatic anxiety factor score was positively correlated with LF
(r=0.54, p<0.05), the score of mental anxiety factor was negatively correlated
with PNN50 (r=-0.60, p<0.05). Conclusion: The hyperactivity of sympathetic
nerve and the decrease of vagus nerve in anxious personnel are related to
anxiety.

Key words: Marine Corps recruits; Sense of pressure; Anxiety; Heart rate

variability (HRV)
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